Raw Sequence Lls(ifi£ Error Summary 



I: 



ERROR DETECTED SUGGESTED CORRECTION SERIAL NUMBER: . 

ATTN: NEW RULES CASES: PLEASE DISREGARD ENGLISH -ALPHA" HEADERS, WHICH WERE INSERTED BY PTO SOFTWAP 



I Wrapped Nucleics 

Wrapped Ambos 



The numberAext at the end or each line -wrapped** down to the next line. This may occur if your file 
was retrieved in a word processor after creating it Please adjust your right margin to .3; this will 
prevent -wrapping." 



Invalid Line Length The niles require that a line noC exceed 72 characters in length, this includes white spaces. 



_Misaligned Amino 
Numbering 

Non-ASCII 



_ Variable Length 



6 Patcntin 2.0 

-bug" 



The numbering under each 5* amino acid is misaligned. Do not use lab codes between numbers; 
use space characters, instead. 

The submitted file was not saved in ASCII(DOS) text, as required by Ihc Sequence Rules. Please 
ensure your subsequent submission Is saved In ASCII text. . ^ * 

Sequence(s) ^conUin n's or Xaa's represeming more ihai^ one residue. Per Sequer.ce Rules, 

each n or Xaa can only represent a single residue. Please present the maximum number of each 
residue having variable length and indicate in the <220>-<223> section that some may be missing. 

A "bug- in Patcntin version 2.0 has c^ed to <220>-<223>«ection to be missing from amino acid 

sequences(s) . Normally, PalcfW|h woulrfautonwlically g<mcratc this section from the 

previously coded nucleic acid sequence. Please nianually copy tht relevant <220>-<223> section to 
the subsequent amino acid sequence. This applies to the mandatory <220>-<223> sections for 
Artificial or Unknown sequences. 



7 Skipped Sequences Sequcnce(s) 1 missing. If intentional, please insert the fol!o>ving lines for each skipped sequence: 



(OLD RULES) 



(2) INFORMATION FOR SEQ ID NO:X: (insert SEQ ID NO where "X" is shown) 
(i) SEQUENCE CHARACTERISTICS: (Do not insert any subheadings under this heading) 

(xi) SEQUENCE DESCRIFnON:SEQ ID NO:X: (insert SEQ IDNO where "X" is shown) 
This sequence is intentionally skipped 

Please also adjust the *'(i") NUMBER OF SEQUENCES:" respo'nsc to Include the skipped sequences. 



8 Skipped Sequences 

' (NEW RULES) 



Use of n's or Xaa*s 



Sequence(s) 



missing. If Intentional, please insert the following lines for each skipped sequence. 



(NEW RULES) 



10 Invalid <213> 

Response 



Use of<220> 



12 Patcntin 2.0 

"bug" 




<2 1 0> sequence id number 
<400> sequence id number 
000 

Use of n's and/or Xaa*s have been detected in the Sequence Listing. 

Per 1.823 of Sequence Rules, use of <220>-<223> is MANDATORY if n*s or Xaa's are present. 

In <220> to <223> section, please explain location of n or Xaa, and which residue n or Xaa represents. 

Per 1.823 of Sequence Rules, the only valid <213> responses are: Unknown, Artificial Sequence, or 
scientific name (Genus/species). <220>-<223> section is required when <213> response is Unknown or 
is Artificial Sequence 



Sequence(s) &i missing the <220> "Feature" and associated numeric identifiers and responses. 
Use of<220> to <223> is MANDATORY if <2I3> "Organism" rcsponise is "Artificial Sequence" or 
"Unknown." Please explain source of genetic nwtcrial in <220> to <223> section. 
(See "Federal Register." 06/01/1998, Vol. 63, No. 104. pp. 29631-32) (Sec. 1.823 of Sequence Rules) 

Please do not use "Copy to Disk" function of Patentin version 2.0. This causes a corrupted file, 
resulting in missing mandatory numeric identifiers and responses (as indicated on raw sequence 
listing). Instead, please use "File Manager" or any other manual means to copy file to floppy disk. 



13 



Misuse of n 1 



n can only be used to represent a single nucleotide in a nucleic acid sequence. N is not used to represent 
any value not specifically a nucleotide. 

AMC/MH - Biotechnology Systems Branch - 08/21/2001 



JOfpM'd PCT/PTO 0 4 DEC 2001 



1 

SEQUENCE LISTING 

<110> LILIUS, Esa-Matti 
VIRTA, Marko 

<120> A Method to Enable Assessment of Growth and Death of Micro-organisms 

<130> 2328-124 

<150> PCT/FI 00/00507 

<151> 2000-06-07 

<150> FI 991296 

<151> 1999-06-07 

<160> 4 

<170> PatentIn version 3.0 

<210> 1 

P=-, <211> 5051 

^ <212> DNA 

^ <213> Artificial 

ffl <220> 

Q <223> pGFP+Luc* plasmid 
<220> 

<221> promoter 

Ul <222> (95) . . (199) 

s <223> lac promoter 

5 <220> 

<221> CDS 

^ <222> {289} . . (1005) 

<223> GFP 

nj <220> 

<221> CDS 

<222> (1044) . . (2693) 

<223> firefly luciferase 

<220> 

<221> CDS 

<222> (3251) . . (4108) 

<223> beta-lactamase 

<400> 1 



agcgcccaat 


acgcaaaccg 


cctctccccg 


cgcgttggcc 


gattcattaa 


tgcagctggc 


60 


acgacaggtt 


tcccgactgg 


aaagcgggca 


gtgagcgcaa 


cgcaattaat 


gtgagttagc 


120 


tcactcatta 


ggcaccccag 


gctttacact 


ttatgcttcc 


ggctcgtatg 


ttgtgtggaa 


180 


ttgtgagcgg 


ataacaattt 


cacacaggaa 


acagctatga 


ccatgattac 


gccaagcttg 


240 


catgcctgca 


ggtcgactct 


agaggatccc 


cgggtaccgg 


tcgccacc atg gtg age 


297 



Met Val Ser 
1 



aag ggc gag gag ctg ttc acc ggg gtg gtg ccc 
Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro 
5 10 



ate ctg gtc gag ctg 
lie Leu Val Glu Leu 
15 



345 



2 



pi 



gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag 393 
Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu 
20 .25 30 35 

gge gat gee ace tac ggc aag etg acc ctg aag ttc ate tgc ace ace 441 
Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys Thr Thr 
40 45 50 

ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ctg acc tac 489 
Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Tyr 
55 60 65 

ggc gtg cag tgc ttc age egc tac ccc gac cac atg aag eag cac gac 537 
Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp 
70 75 80 

ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag cgc ace ate 585 
Phe Phe Lys Ser Ala Met Pre Glu Gly Tyr Val Gin Glu Arg Thr lie 
85 90 ^ 95 

ttc ttc aag gac gac ggc aac tac aag acc cgc gee gag gtg aag ttc 633 
Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe 
100 105 110 115 

gag ggc gac acc ctg gtg aac cgc ate gag etg aag gge ate gac ttc 681 
Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie Asp Phe 
120 125 130 



yi 
03 

aag gag gac ggc aac ate etg ggg cac aag ctg gag tac aac tac aac 729 
T' Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn 
Q 135 140 145 

^ age cac aac gtc tat ate atg gee gac aag eag aag aac ggc ate aag 777 
y Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly lie Lys 
^ 150 155 160 

^"5 gtg aac ttc aag ate egc cac aac ate gag gac ggc age gtg eag etc 825 
Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val Gin Leu 
165 170 175 

gee gac cac tac cag cag aac acc ccc ate gge gac gge ccc gtg ctg 873 
Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro Val Leu 
180 185 190 195 

ctg ccc gac aac cac tac etg age ace eag tee gee ctg age aaa gac 921 
Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp 
200 205 210 

ccc aac gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg ace gee 969 
Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala 
215 220 225 

gee ggg ate act etc ggc atg gac gag ctg tac aag taaagcggcc 1015 
Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
230 235 

gctctagaac tagtggatce ceegtaee atg gaa gac gee aaa aac ata aag 1067 

Met Glu Asp Ala Lys Asn lie Lys 
240 245 

aaa gge ceg gcg cca ttc tat ccg eta gag gat gga ace get gga gag 1115 
Lys Gly Pro Ala Pro Phe Tyr Pro Leu Glu Asp Gly Thr Ala Gly Glu 



3 



250 255 260 

caa ctg cat aag get atg aag aga tac gcc ctg gtt cct gga aca att 1163 

Gin Leu His Lys Ala Met Lys Arg Tyr Ala Leu Val Pro Gly Thr lie 
265 270 275 

get ttt aea gat gca cat ate gag gtg aac ate aeg tac geg gaa tac 1211 

Ala Phe Thr Asp Ala His lie Glu Val Asn lie Thr Tyr Ala Glu Tyr 

280 285 290 295 

ttc gaa atg tec gtt egg ttg gca gaa get atg aaa ega tat ggg ctg 1259 

Phe Glu Met Ser Val Arg Leu Ala Glu Ala Met Lys Arg Tyr Gly Leu 

300 305 310 

aat aca aat eac aga ate gtc gta tgc agt gaa aac tct ctt caa ttc 1307 

Asn Thr Asn His Arg lie Val Val Cys Ser Glu Asn Ser Leu Gin Phe 
315 320 325 

ttt atg ccg grg ttg ggc gcg tta ttt ate gga gtt gca gtt geg ccc 1355 

Phe Met Pro Val Leu Gly Ala Leu Phe lie Gly Val Ala Val Ala Pro 
^ 330 335 340 

=fl gcg aac gac att tat aat gaa egt gaa ttg etc aac agt atg aac att 1403 

^ Ala Asn Asp lie Tyr Asn Glu Arg Glu Leu Leu Asn Ser Met Asn lie 
345 350 355 

M teg cag cct ace gta gtg ttt gtt tee aaa aag ggg ttg caa aaa att 1451 

Ul Ser Gin Pro Thr Val Val Phe Val Ser Lys Lys Gly Leu Gin Lys lie 

03 360 365 370 375 

7 ttg aac gtg caa aaa aaa tta cca ata ate eag aaa att att ate atg 1499 

1^ Leu Asn Val Gin Lys Lys Leu Pro lie lie Gin Lys lie lie lie Met 

f-' 380 385 390 

Q gat tct aaa aeg gat tac cag gga ttt cag teg atg tac aeg ttc gtc 1547 

F Asp Ser Lys Thr Asp Tyr Gin Gly Phe Gin Ser Met Tyr Thr Phe Val 

K 395 400 405 

M 

aca tct eat eta cct ccc ggt ttt aat gaa tac gat ttt gta cca gag 1595 

Thr Ser His Leu Pro Pro Gly Phe Asn Glu Tyr Asp Phe Val Pro Glu 
410 415 420 

tec ttt gat cgt gac aaa aea att gca ctg ata atg aac tec tct gga 1643 

Ser Phe Asp Arg Asp Lys Thr lie Ala Leu lie Met Asn Ser Ser Gly 
425 430 435 

tct act ggg tta cct aag ggt gtg gcc ctt ccg cat aga act gee tgc 1691 

Ser Thr Gly Leu Pro Lys Gly Val Ala Leu Pro His Arg Thr Ala Cys 

440 445 450 455 

gtc aga ttc teg eat gee aga gat cct att ttt ggc aat caa ate att 1739 

Val Arg Phe Ser His Ala Arg Asp Pro lie Phe Gly Asn Gin lie lie 



460 465 470 



ccg 


gat 


act 


gcg 


att 


tta 


agt 


gtt 


gtt 


cca 


ttc 


eat 


eac 


ggt 


ttt 


gga 


Pro 


Asp 


Thr 


Ala 


He 


Leu 


Ser 


Val 


Val 


Pro 


Phe 


His 


His 


Gly 


Phe 


Gly 








475 










480 










485 






atg 


ttt 


act 


aca 


etc 


gga 


tat 


ttg 


ata 


tgt 


gga 


ttt 


cga 


gtc 


gtc 


tta 


Met 


Phe 


Thr 


Thr 


Leu 


Gly 


Tyr 


Leu 


He 


Cys 


Gly 


Phe 


Arg 


Val 


Val 


Leu 






490 










495 










500 









1787 



1835 



atg tat aga ttt gaa gaa gag ctg ttt tta cga tec ctt cag gat tac 
Met Tyr Arg Phe Glu Glu Glu Leu Phe Leu Arg Ser Leu Gin Asp Tyr 



1883 



4 



505 510 515 

aaa att caa agt gcg ttg eta gta cca acc eta ttt tea tte ttc gcc 1931 
Lys lie Gin Ser Ala Leu Leu Val Pro Thr Leu Phe Ser Phe Phe Ala 
520 525 530 535 

aaa age aet ctg att gac aaa tac gat tta tet aat tta cac gaa att 1979 
Lys Ser Thr Leu lie Asp Lys Tyr Asp Leu Ser Asn Leu ,His Glu lie 
540 545 550 

get tet ggg ggc gca cct ctt teg aaa gaa gte ggg gaa gcg gtt gca 2027 
Ala Ser Gly Gly Ala Pro Leu Ser Lys Glu Val Gly Glu Ala Val Ala 
555 560 565 

aaa ege ttc eat ctt cca ggg ata cga caa gga tat ggg etc aet gag 2075 
Lys Arg Phe His Leu Pro Gly lie Arg Gin Gly Tyr Gly Leu Thr Glu 
570 575 580 

aet aea tea get att ctg att aca ccc gag ggg gat gat aaa cog ggc 2123 

Thr Thr Ser Ala lie Leu lie Thr Pro Glu Gly Asp Asp Lys Pro Gly 

^ 585 590 595 

'^O gcg gte ggt aaa gtt gtt cca ttt ttt gaa geg aag gtt gtg gat etg 2171 

Ala Val Gly Lys Val Val Pro Phe Phe Glu Ala Lys Val Val Asp Leu 

600 605 610 615 

gat ace ggg aaa aeg ctg ggc gtt aat cag aga ggc gaa tta tgt gte 2219 
Ul Asp Thr Gly Lys Thr Leu Gly Val Asn Gin Arg Gly Glu Leu Cys Val 
03 620 625 ■ 630 



1^5 



aga gga eet atg att atg tec ggt tat gta aae aat ccg gaa gcg acc 2267 
Arg Gly Pro Met lie Met Ser Gly Tyr Val Asn Asn Pro Glu Ala Thr 
635 640 645 

aac gcc ttg att gac aag gat gga tgg eta cat tet gga gac ata get 2315 
Asn Ala Leu lie Asp Lys Asp Gly Trp Leu His Ser Gly Asp lie Ala 
650 655 660 

tac tgg gac gaa gac gaa cac ttc ttc ata gtt gac ege ttg aag tet 2363 
Tyr Trp Asp Glu Asp Glu His Phe Phe lie Val Asp Arg Leu Lys Ser 
665 670 675 

tta att aaa tac aaa gga tac cag gtg gee ccc get gaa ttg gag teg 2411 
Leu lie Lys Tyr Lys Gly Tyr Gin Val Ala Pro Ala Glu Leu Glu Ser 
680 685 690 695 

ata ttg tta caa cac ccc aae ate ttc gac gcg ggc gtg gca ggt ctt 2459 
lie Leu Leu Gin His Pro Asn lie Phe Asp Ala Gly Val Ala Gly Leu 
700 705 710 

ccc gac gat gac gcc ggt: gaa ctt ccc gcc gee gtt gtt gtt ttg gag 2507 
Pro Asp Asp Asp Ala Gly Glu Leu Pro Ala Ala Val Val Val Leu Glu 
715 720 725 

cac gga aag aeg atg aeg gaa aaa gag ate gtg gat tac gte gcc agt 2555 
His Gly Lys Thr Met Thr Glu Lys Glu lie Val Asp Tyr Val Ala Ser 
730 735 740 

caa gta aca ace gee aaa aag ttg ege gga gga gtt gtg ttt gtg gac 2603 
Gin Val Thr Thr Ala Lys Lys Leu Arg Gly Gly Val Val Phe Val Asp 
745 750 755 

gaa gta ccg aaa ggt ctt ace gga aaa etc gac gca aga aaa ate aga 2651 



5 



Glu Val Pro Lys Gly Leu Thr Gly Lys Leu Asp Ala Arg Lys lie Arg 
760 .765 770 775 

gag ate etc ata aag gcc aag aag ggc gga aag tec aaa ttg 2693 
Glu lie Leu lie Lys Ala Lys Lys Gly Gly Lys Ser Lys Leu 





780 




785 








taaaatgtaa 


ctgtattcag 


cgatgaegaa 


attettaget 


attgtaatac 


tctagggget 


2753 


gcaggaattc 


gatatcaage 


ttatcgatac 


cgtcgacctc 


gagggggggc 


cctttcgtct 


2813 


cgegegtttc 


ggtgatgacg 


gtgaaaaeet 


ctgacaeatg 


cagctcccgg 


agacggtcae 


2873 


agettgtctg 


taagcggatg 


ccgggageag 


acaagcccgt 


cagggcgcgt 


cagcgggtgt 


2933 


tggcgggtgt 


cggggetgge 


ttaactatge 


ggeatcagag 


cagattgtac 


tgagagtgca 


2993 


^ o. v- a t g egg 


tgt ga^aatac 


cgcacagatg 


egtaaggaga 


aaataccgca 


tcaggcggcc 


3053 


ttaagggcct 


cgtgatacgc 


ctatttttat 


aggttaatgt 


catgataata 


atggtttett 


3113 


agacgtcagg 


tggcactttt 


cggggaaatg 


tgcgcggaac 


cectatttgt 


ttatttttct 


3173 


aaatacattc 


aaatatgtat 


ccgetcatga 


gacaataacc 


ctgataaatg 


cttcaataat 


3233 


attgaaaaag 


gaagagt atg agt att caa cat ttc cgt gtc gcc 
Met Ser lie Gin His Phe Arg Val Ala 


ctt att 
Leu lie 


3283 



^.1 
Bj 
B 

W 790 795 800 

Ki 

yi cec ttt ttt gcg gea ttt tgc ctt cet gtt ttt get cac cea gaa acg 3331 

Pro Phe Phe Ala Ala Phe Cys Leu Pro Val Phe Ala His Pro Glu Thr 
1^ 805 810 815 

iM ctg gtg aaa gta aaa gat get gaa gat cag ttg ggt gca cga gtg ggt 337 9 

O Leu Val Lys Val Lys Asp Ala Glu Asp Gin Leu Gly Ala Arg Val Gly 
h 820 825 830 



tac ate gaa ctg gat etc aac age ggt aag ate ctt gag agt ttt cgc 3427 
Tyr lie Glu Leu Asp Leu Asn Ser Gly Lys lie Leu Glu Ser Phe Arg 
835 840 845 

cec gaa gaa cgt ttt cea atg atg age act ttt aaa gtt ctg eta tgt 3475 
Pro Glu Glu Arg Phe Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys 
850 855 860 

ggc gcg gta tta tec cgt att gac gcc ggg caa gag caa etc ggt cgc 3523 
Gly Ala Val Leu Ser Arg lie Asp Ala Gly Gin Glu Gin Leu Gly Arg 
865 870 875 880 

cgc ata cac tat tct cag aat gac ttg gtt gag tac tea cea gtc aca 3571 
Arg lie His Tyr Ser Gin Asn Asp Leu Val Glu Tyr Ser Pro Val Thr 
885 890 895 

gaa aag cat ctt acg gat ggc atg aca gta aga gaa tta tgc agt get 3619 
Glu Lys His Leu Thr Asp Gly Met Thr Val Arg Glu Leu Cys Ser Ala 
900 905 910 

gcc ata acc atg agt gat aac act gcg gee aac tta ctt ctg aca acg 3667 
Ala lie Thr Met Ser Asp Asn Thr Ala Ala Asn Leu Leu Leu Thr Thr 
915 920 925 



ate gga gga ceg aag gag eta ace get ttt ttg cac aac atg ggg gat 
lie Gly Gly Pro Lys Glu Leu Thr Ala Phe Leu His Asn Met Gly Asp 



3715 



6 



930 935 940 

cat gta act cgc ctt gat cgt tgg gaa ccg gag ctg aat gaa gcc ata 37 63 

His Val Thr Arg Leu Asp Arg Trp Glu Pro Glu Leu Asn Glu Ala lie 
945 950 955 960 

cca aac gac gag cgt gac acc acg atg cct gta gca atg gca aca acg 3811 
Pro Asn Asp Glu Arg Asp Thr Thr Met Pro Val Ala Met Ala Thr Thr 
965 970 975 

ttg cgc aaa eta tta act ggc gaa eta ctt act eta get tec egg caa 3859 
Leu Arg Lys Leu Leu Thr Gly Glu Leu Leu Thr Leu Ala Ser Arg Gin 
980 985 990 

caa tta ata gac tgg atg gag gcg gat aaa gtt gca gga cca ctt ctg 3907 
Gin Leu lie Asp Trp Met Glu Ala Asp Lys Val Ala Gly Pro Leu Leu 
995 1000 1005 

cgc teg gcc ctt ccg get ggc tgg ttt att get gat aaa tct gga 3952 

Arg Ser Ala Leu Pro Ala Gly Trp Phe lie Ala Asp Lys Ser Gly 

_ 1010 1015 1020 

^ gcc ggt gag cgt ggg tct cgc ggt ate att gca gca ctg ggg cca 3997 

.J Ala Gly Glu Arg Gly Ser Arg Gly lie lie Ala Ala Leu Gly Pro 

^ 1025 1030 1035 

™ gat ggt aag ccc tec cgt ate gta gtt ate tac acg acg ggg agt 4042 

y! Asp Gly Lys Pro Ser Arg lie Val Val lie Tyr Thr Thr Gly Ser 

03 1040 1045 1050 



w 


cag gca act atg gat gaa cga aat 
Gin Ala Thr Met Asp Glu Arg Asn 
1055 1060 


aga cag ate get gag 
L Arg Gin lie Ala Glu 
1065 


ata ggt 
I-le Gly 


4087 


C3 


gcc tea ctg att aag cat tgg taactgtcag accaagttta ctcatatata 
Ala Ser Leu lie Lys His Trp 
1070 1075 


4138 




etttagattg 


atttaaaact 


tcatttttaa 


tttaaaagga 


tctaggtgaa 


gatcettttt 


4198 




gataatctca 


tgaccaaaat 


cccttaacgt 


gagttttcgt 


tecactgagc 


gtcagacccc 


4258 




gtagaaaaga 


tcaaaggatc 


ttcttgagat 


cctttttttc 


tgcgcgtaat 


ctgctgcttg 


4318 




caaacaaaaa 


aaccaccgct 


accagcggtg 


gtttgtttgc 


cggatcaaga 


getaceaact 


4378 




etttttccga 


aggtaactgg 


cttcagcaga 


gcgcagatac 


eaaataetgt 


ecttctagtg 


4438 




tagccgtagt 


taggccacca 


cttcaagaac 


tctgtagcac 


cgcctacata 


cctcgctctg 


4498 




etaatcctgt 
tcaagacgat 


taccagtggc 
agttaccgga 


tgctgccagt 
taaggcgcag 


ggcgataagt 
cggtegggct 


cgtgtcttac 
gaacgggggg 


cgggttggac 
ttcgtgcaca 


4558 
4618 




cagcecagct 


tggagcgaac 


gacctacacc 


gaaetgagat 


acetacagcg 


tgagetatga 


4678 




gaaagcgcca 


cgcttcccga 


agggagaaag 


gcggacaggt 


atccggtaag 


cggcagggtc 


4738 




ggaacaggag 


agcgcacgag 


ggagcttcca 


gggggaaacg 


cctggtatct 


ttatagtcet 


4798 




gtcgggtttc 


gccacctctg 


acttgagcgt 


cgatttttgt 


gatgetegtc 


aggggggegg 


4858 




agcctatgga 


aaaaegccag 


eaaegcggcc 


tttttacggt 


tcctggcctt 


ttgctggeet 


4918 



tttgctcaca tgttctttcc tgcgttatcc cctgattctg tggataaccg tattaccgcc 4978 

tttgagtgag ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc 5038 

gaggaagcgg aag 5051 

<210> 2 

<211> 239 

<212> PRT 

<213> Artificial 

<400> 2 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Fhe lie 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 

Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly 
115 120 125 

lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 
130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser 
165 170 175 

Val Gin. Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 
180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 3 

<211> 550 

<212> PRT 

<213> Artificial 

<400> 3 



8 



Met Glu Asp Ala Lys Asn lie Lys Lys Gly Pro Ala Pro Phe Tyr Pro 
15 10 15 

Leu Glu Asp Gly Thr Ala Gly Glu Gin Leu His Lys Ala Met Lys Arg 
20 25 30 

Tyr Ala Leu Val Pro Gly Thr lie Ala Phe Thr Asp Ala His lie Glu 
35 40 45 

Val Asn lie Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala 
50 55 60 

Glu Ala Met Lys Arg Tyr Gly Leu Asn Thr Asn His Arg lie Val Val 
65 70 75 80 

Cys Ser Glu Asn Ser Leu Gin Phe Phe Met Pro Val Leu Gly Ala Leu 
85 90 95 

Phe lie Gly Val Ala Val Ala Pro Ala Asn Asp lie Tyr Asn Glu Arg 
100 105 110 

Glu Leu Leu Asn Ser Met Asn He Ser Gin Pro Thr Val Val Phe Val 
115 120 125 

Ser Lys Lys Gly Leu Gin Lys He Leu Asn Val Gin Lys Lys Leu Pro 
130 135 140 

He He Gin Lys He He He Met Asp Ser Lys Thr Asp Tyr Gin Gly 
145 150 155 160 

Phe Gin Ser Met Tyr Thr Phe Val Thr Ser His Leu Pro Pro Gly Phe 
165 170 175 

Asn Glu Tyr Asp Phe Val Pro Glu Ser Phe Asp Arg Asp Lys Thr He 
180 185 190 

Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 
195 200 205 

Ala Leu Pro His Arg Thr Ala Cys Val Arg Phe Ser His Ala Arg Asp 
210 215 220 

Pro He Phe Gly Asn Gin He He Pro Asp Thr Ala He Leu Ser Val 
225 230 235 240 

Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly Tyr Leu 

245 250 255 

He Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe Glu Glu Glu Leu 
260 265 270 

Phe Leu Arg Ser Leu Gin Asp Tyr Lys He Gin Ser Ala Leu Leu Val 
275 280 285 

Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser Thr Leu He Asp Lys Tyr 
290 295 300 

Asp Leu Ser Asn Leu His Glu He Ala Ser Gly Gly Ala Pro Leu Ser 
305 310 315 320 

Lys Glu Val Gly Glu Ala Val Ala Lys Arg Phe His Leu Pro Gly He 
325 330 335 

Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala He Leu He Thr 



340 



345 



350 



Pro Glu Gly Asp Asp Lys Pro Gly Ala Val Gly Lys Val Val Pro Phe 
355 360 365 

Phe Glu Ala Lys Val Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val 
370 375 380 

Asn Gin Arg Gly Glu Leu Cys Val Arg Gly Pro Met lie Met Ser Gly 
385 390 395 400 

Tyr Val Asn Asn Pro Glu Ala Thr Asn Ala Leu lie Asp Lys Asp Gly 
405 410 415 

Trp Leu His Ser Gly Asp lie Ala Tyr Trp Asp Glu Asp Glu His Phe 
420 425 430 

Phe lie Val Asp Arg Leu Lys Ser Leu lie Lys Tyr Lys Gly Tyr Gin 
435 440 ^ " 445 

Val Ala Pro Ala Glu Leu Glu Ser lie Leu Leu Gin His Pro Asn lie 
450 455 460 

Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly Glu Leu 
465 470 475 480 

Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met Thr Glu Lys 
485 490 495 

Glu He Val Asp Tyr Val Ala Ser Gin Val Thr Thr Ala Lys Lys Leu 
500 505 510 

Arg Gly Gly Val Val Phe Val Asp Glu Val Pro Lys Gly Leu Thr Gly 
515 520 525 

Lys Leu Asp Ala Arg Lys He Arg Glu He Leu He Lys Ala Lys Lys 
530 535 540 

Gly Gly Lys Ser Lys Leu 
545 550 

<210> 4 
<211> 286 
<212> PRT 
<213> Artificial 
<400> 4 

Met Ser He Gin His Phe Arg Val Ala Leu He Pro Phe Phe Ala Ala 
15 10 15 

Phe Cys Leu Pro Val Phe Ala His Pro Glu Thr Leu Val Lys Val Lys 
20 25 30 

Asp Ala Glu Asp Gin Leu Gly Ala Arg Val Gly Tyr He Glu Leu Asp 
35 40 45 

Leu Asn Ser Gly Lys He Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe 
50 55 60 

Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys Gly Ala Val Leu Ser 
65 70 75 80 



Arg He Asp Ala Gly Gin Glu Gin Leu Gly Arg Arg He His Tyr Ser 
85 90 95 



10 



Gin Asn Asp Leu Val Glu Tyr Ser Pro Val Thr Glu Lys His Leu Thr 
100 105 110 

Asp Gly Met Thr Val Arg Glu Leu Cys Ser Ala Ala lie Thr Met Ser 
115 120 125 

Asp Asn Thr Ala Ala Asn Leu Leu Leu Thr Thr lie Gly Gly Pro Lys 
130 135 140 

Glu Leu Thr Ala Phe Leu His Asn Met Gly Asp His Val Thr Arg Leu 
145 150 155 160 

Asp Arg Trp Glu Pro Glu Leu Asn Glu Ala lie Pro Asn Asp Glu Arg 
165 170 175 

Asp Thr Thr Met Pro Val Ala Met Ala Thr Thr Leu Arg Lys Leu Leu 
180 185 190 

Thr Gly Glu Leu Leu Thr Leu Ala Ser Arg Gin Gin Leu lie Asp Trp 
195 200 205 

Met Glu Ala Asp Lys Val Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro 
,n 210 215 220 

Ala Gly Trp Phe lie Ala Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser 
225 230 235 240 



I ri 



Arg Gly lie lie Ala Ala Leu Gly Pro Asp Gly Lys Pro Ser Arg lie 
245 250 255 

Val Val lie Tyr Thr Thr Gly Ser Gin Ala Thr Met Asp Glu Arg Asn 
260 265 270 

Arg Gin lie Ala Glu lie Gly Ala Ser Leu lie Lys His Trp 
275 280 285 



1 



SEQUENCE LISTING 



<110> LILIUS, Esa-Matti 
VIRTA, Marko 



<120> A Method to Enable Assessment of Growth and Death of Micro-organisms 



<130> 2328-124 



<150> PCT/FIOO/ 00507 
<151> 2000-06-07 



<150> FI 991296 
<151> 1999-06-07 



<160> 4 



<170> Patentin version 3.0 

^ <210> 1 

% <211> 5051 

<212> DNA 

2f <213> Artificial 

Ul <220> 

SI <223> pGFP+Luc* plasmid / 

Ul 

s <220> 

Q <221> promoter 

'ill <222> (95) . . (199) 

pi <223> lac promoter 

+ <220> 

W <221> gene 

nl <222> (289) . . (1005) 

<223> Coding sequence for GFP 



<220> 

<221> gene 

<222> (1044 ) . . (2693} 

<223> coding sequence for firefly luciferase 
<220> 

<221> gene 

<222> (3251) . . (4108) 

<223> coding sequence for beta-lactamase 

<400> 1 

agcgcccaat acgcaaaccg cctctccccg cgcgttggcc gattcattaa tgcagctggc 60 



acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttagc 120 
tcactcatta ggcaccccag gctttacact ttatgcttcc ggctcgtatg ttgtgtggaa 180 
ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttg 240 



catgcctgca ggtcgactct agaggatccc cgggtaccgg tcgccaccat ggtgagcaag 
ggcgaggagc tgttcaccgg ggtggtgccc atcctggtcg agctggacgg cgacgtaaac 



300 
360 



2 
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ct gaagt t ca 


t ct gcaccac 


cggcaagct g 


cccgtgccct 


ggcccaccct 


cgt gaccacc 


480 




ct gacct 3cg 


gcgt gcagt g 


ctt cagccgc 


t accccgacc 


acat gaagca 


gcacgactt c 
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t t caagt ccg 


ccatgcccga 


aggctacgt c 


caggacrcaca 


ccatcttctt 


caaggacgac 
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ggcaactaca 


agacccgcgc 


cgaggtgaag 


ttcgagggcg 


acaccctggt 


gaaccgcat c 
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gagctga.agg 


gcat cgactt 


caaggaggac 


ggcaacat cc 


t ggggcacaa 


gctggagt ac 
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a.act acaaca. 


gccacaacgt 


ctat at catg 


gccgacaagc 


agaagaacgg 


cat caaggtg 
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aacttcaaga 


tccgccacaa 


cat cgaggac 


ggcagcgt gc 


agct cgccga 


ccact accag 
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cagaacaccc 


ccat cggcga 


cggccccgt g 


ctgctgcccg 


acaaccact a 


cctgagcacc 


900 


p. 


cagt ccgccc 


tgagcaaaga 


ccccaacgag 


aagcgcgat c 


acatggtcct 


gctggagtt c 


960 


m 


gtgaccgccg 


ccgggatcac 


t ct cggcat g 


gacgagct gt 


acaagtaaag 


cggccgct ct 


1020 
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acgccaaaaa 
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gacaacgatc 


ggaggaccga 


aggagctaac 


cgcttttttg 


cacaacatgg 


gggatcatgt 


3720 




aactcgcctt 


gatcgttggg 


aaccggagct 


gaatgaagcc 


ataccaaacg 


acgagcgtga 


3780 




caccacgatg 


cctgtagcaa 


tggcaacaac 


gttgcgcaaa 


ctattaactg 


gcgaactact 


3840 




tactctagct 


tcccggcaac 


aattaataga 


ctggatggag 


gcggataaag 


ttgcaggacc 


3900 




acttctgcgc 


tcggcccttc 


cggctggctg 


gtttattgct 


gataaatctg 


gagccggtga 


3960 



••-Hi 



gcgtgggtct cgcggtatca ttgcagcact ggggccagat ggtaagccct cccgtatcgt 4 020 

agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac agatcgctga 4080 

gataggtgcc tcactgatta agcattggta actgtcagac caagtttact catatatact 4140 

ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga tcctttttga 4200 

taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt cagaccccgt 4260 

agaaaagatc aaaggatctt cttgagatcc tttttttctg cgcgtaatct gctgcttgca 4320 

aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc taccaactct 4380 

ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcc ttctagtgta 4440 

gccgtagt-iia ggccaccact tcaagaactc tgtagcaccg cctacatacc tcgctctgct 4500 

Q aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg ggttggactc 4560 

aagacgatag ttaccggata aggcgcagcg gtcgggctga acggggggtt cgtgcacaca 4 620 

gcccagcttg gagcgaacga cctacaccga* actgagatac ctacagcgtg agctatgaga 4 680 

aagcgccacg cttcccgaag ggagaaaggc ggacaggtat ccggtaagcg gcagggtcgg 4740 

aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt atagtcctgt 4800 

cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag gggggcggag 4 860 

cctatggaaa aacgccagca acgcggcctt tttacggttc ctggcctttt gctggccttt 4 920 

tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta ttaccgcctt 4 980 

tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt cagtgagcga 5040 

ggaagcggaa g 5051 

<210> 2 
<211> 239 
<212> PRT 
<213> Unknown 

<220> 

<223> source of GFP unknown 
<400> 2 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 



5 



Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 

Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly 
115 120 125 

lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 
130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 ^ 150 155 160 

Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser 
165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 
180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 3 

<211> 550 

<212> PRT 

<213> Unknown 

<220> 

<223> source of firefly luciferase unknown 
<400> 3 

Met Glu Asp Ala Lys Asn lie Lys Lys Gly Pro Ala Pro Phe Tyr Pro 
15 10 15 

Leu Glu Asp Gly Thr Ala Gly Glu Gin Leu His Lys Ala Met Lys Arg 
20 25 30 

Tyr Ala Leu Val Pro Gly Thr lie Ala Phe Thr Asp Ala His lie Glu 
35 40 45 

Val Asn lie Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala 
50 55 60 

Glu Ala Met Lys Arg Tyr Gly Leu Asn Thr Asn His Arg lie Val Val 
65 70 75 80 

Cys Ser Glu Asn Ser Leu Gin Phe Phe Met Pro Val Leu Gly Ala Leu 
85 90 95 



Phe He Gly Val 
100 

Glu Leu Leu Asn 
115 

Ser Lys Lys Gly 
130 

He He Gin Lys 
145 

Phe Gin Ser Met 



Asn Glu Tyr Asp 
180 

Ala Leu He Met 
195 

Ala Leu Pro His 
210 

Pro He Phe Gly 
225 

Val Pro Phe His 



He Cys Gly Phe 
260 

Phe Leu Arg Ser 
275 

Pro Thr Leu Phe 
290 

Asp Leu Ser Asn 
305 

Lys Glu Val Gly 



Arg Gin Gly Tyr 
340 

Pro Glu Gly Asp 
355 

Phe Glu Ala Lys 
370 

Asn Gin Arg Gly 
385 

Tyr Val Asn Asn 



Ala Val Ala Pro 



Ser Met Asn He 
120 

Leu Gin Lys He 
135 

He He He Met 
150 

Tyr Thr Phe Val 
165 

Phe Val Pro Glu 



Asn Ser Ser Gly 
200 

Arg Thr Ala Cys 
215 

Asn Gin He He 
230 

His Gly Phe Gly 
245 

Arg Val Val Leu 



Leu Gin Asp Tyr 
280 

Ser Phe Phe Ala 
295 

Leu His Glu He 
310 

Glu Ala Val Ala 
325 

Gly Leu Thr Glu 



Asp Lys Pro Gly 
360 

Val Val Asp Leu 
375 

Glu Leu Cys Val 
390 

Pro Glu Ala Thr 
405 



Ala Asn Asp He 
105 

Ser Gin Pro Thr 



Leu Asn Val Gin 
140 

Asp Ser Lys Thr 
155 

Thr Ser His Leu 

170 

Ser Phe Asp. Arg 
185 

Ser Thr Gly Leu 



Val Arg Phe Ser 
220 

Pro Asp Thr Ala 
235 

Met Phe Thr Thr 
250 

Met Tyr Arg Phe 
265 

Lys He Gin Ser 



Lys Ser Thr Leu 
300 

Ala Ser Gly Gly 
315 

Lys Arg Phe His 
330 

Thr Thr Ser Ala 
345 

Ala Val Gly Lys 



Asp Thr Gly Lys 
380 

Arg Gly Pro Met 
395 

Asn Ala Leu He 
410 



Tyr Asn Glu Arg 
110 

Val Val Phe Val 
125 

Lys Lys Leu Pro 



Asp Tyr Gin Gly 
160 

Pro Pro Gly Phe 
175 

Asp Lys Thr He 
190 

Pro Lys Gly Val 
205 

His Ala Arg Asp 



He Leu Ser Val 
240 

Leu Gly Tyr Leu 
255 

Glu Glu Glu Leu 
270 

Ala Leu Leu Val 
285 

He Asp Lys Tyr 



Ala Pro Leu Ser 

320 

Leu Pro Gly He 
335 

He Leu He Thr 
' 350 

Val Val Pro Phe 
365 

Thr Leu Gly Val 



He Met Ser Gly 
400 

Asp Lys Asp Gly 
415 



Trp Leu His Ser Gly Asp lie Ala Tyr Trp Asp Glu Asp Glu His Phe 
420 425 430 

Phe lie Val Asp Arg Leu Lys Ser Leu lie Lys Tyr Lys Gly Tyr Gin 
435 440 445 

Val Ala Pro Ala Glu Leu Glu Ser lie Leu Leu Gin His Pro Asn lie 
450 455 460 

Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly Glu Leu 
465 470 475 480 

Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met Thr Glu Lys 
485 490 495 

Glu lie Val Asp Tyr Val Ala Ser Gin Val Thr Thr Ala Lys Lys Leu 
500 505 510 

Arg Gly Gly Val Val Phe Val Asp Glu Val Pro Lys Gly Leu Thr Gly 
515 520 525 

Lys Leu Asp Ala Arg Lys lie Arg Glu lie Leu lie Lys Ala Lys Lys 
530 535 540 

Gly Gly Lys Ser Lys Leu 
545 550 

<210> 4 

<211> 286 

<212> PRT 

<213> Unknown 

<220> 

<223> source of beta-lactamase unknown 
<400> 4 

Met Ser lie Gin His Phe Arg Val Ala Leu lie Pro Phe Phe Ala Ala 
15 10 15 

Phe Cys Leu Pro Val Phe Ala His Pro Glu Thr Leu Val Lys Val Lys 
20 25 30 

Asp Ala Glu Asp Gin Leu Gly Ala Arg Val Gly Tyr lie Glu Leu Asp 
35 40 45 

Leu Asn Ser Gly Lys lie Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe 
50 55 60 

Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys Gly Ala Val Leu Ser 
65 70 75 80 

Arg lie Asp Ala Gly Gin Glu Gin Leu Gly Arg Arg lie His Tyr Ser 
85 90 95 

Gin Asn Asp Leu Val Glu Tyr Ser Pro Val Thr Glu Lys His Leu Thr 
100 105 110 



Asp Gly Met Thr Val Arg Glu Leu Cys Ser Ala Ala lie Thr Met Ser 
115 120 125 



Asp Asn Thr Ala Ala Asn Leu Leu Leu Thr Thr lie Gly Gly Pro Lys 
130 135 140 

Glu Leu Thr Ala Phe Leu His Asn Met Gly Asp His Val Thr Arg Leu 
145 150 155 160 

Asp Arg Trp Glu Pro Glu Leu Asn Glu Ala lie Pro Asn Asp Glu Arg 
165 170 175 

Asp Thr Thr Met Pro Val Ala Met Ala Thr Thr Leu Arg Lys Leu Leu 
180 185 190 

Thr Gly Glu Leu Leu Thr Leu Ala Ser Arg Gin Gin Leu lie Asp Trp 
195 200 205 

Met Glu Ala Asp Lys Val Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro 
210 215 220 

Ala Gly Trp Phe lie Ala Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser 
225 230 235 240 

Arg Gly lie lie Ala Ala Leu Gly Pro Asp Gly Lys Pro Ser Arg lie 
245 250 255 

Val Val lie Tyr Thr Thr Gly Ser Gin Ala Thr Met Asp Glu Arg Asn 
260 265 270 



Arg Gin lie Ala Glu lie Gly Ala Ser Leu lie Lys His Trp 
275 280 285 



